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Claims 2-. 
claims 7, 10, 12-lf 
Claims 2-6, 8-9, 1 
in the Office Acticlo. 

Applicants 
applicants would 
requirement 
claims 27-40 and 
H are so closely 
especially in light 
amjfindment and li 

Finally^ 
in order to showtHat 
mere single 
Claim rejection 



also ] 



: between 



m ated 1 



lis ted J 



Claims 5, 
Tanioka. 
Tanioka 

Tanioka is 
surfaces. (Col. 3, 
module includes 
pad arrangement 
reduces solder 
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REMARKS 

, 16-20, 22-40, 44^8 and 50-59 are pending 



, 19, 22, 24-40, 48, 50-52 and 55 were 
, 16-18, 20, 23, 44-*7, 53-54, and 56-60 eure 



in the application from which 
withdrawn j&om consideration. 

reported as under consideration 



and II would not be a burden. 



would like to thank the Examiner for the inte rview on April 6, 2004, The 
like to thank Examiner Chris Chu for agreeing to withdraw the restriction 
Group I including claims 1-26 and 41-54 2iid Group 11 which includes 
cjlaim 55. As agreed during the Examiner interview, the claims in Groiqjs I and 

that the search of the claims in Groups I ; 
)f the amended claims. Accordingly, claims £7-42 and 55 are reinstated by 
as previously presented. 
Aijplicants amend tlie description of the drawings on page 2 of the specification 
at least two different embodiments are described in FIGS. 2-9, rather than a 
embodiment 



Joii 



3 5U.S.C.S102fb) 



( I, 8, 9, 44, 46, 47, 56 and 58 are rejected under 35 U.S.C. § 102(b) based on 



the 



durected to a multichxp module having wiring 
ines 54-570 A earner board 3 disposed at 

for external connection. (Col. 3, line 
a matrix arrangement, the spacing between 
flo Wig between pads, thus increasing yield 



p^ds j 



(Col 
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layers on front and back 
back surface of the multichip 
67-Col. 4, line 11.) By changing the 
iie external connection terminals 
5, lines 33-37.) A silicon 
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drawing reproduci tig 
having a top sulfa 
reproduced in the 
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showing the top 
attached at the em 
packaged semicoi 
Tfidepende 



ihaviig 



Independent 
die encapsxjlated 



sur ace < 



the planar top 
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between the MCM board 1 and the carrier board 3 to enable cooling of the 
lines 9-10; CoL 5, Imes 41-43.) 

dated March 1, 2004 and October 2^ , 2003 allege that Tanioka 
;ed semiconductor die 2 (FIGS. 2A-2C) directly attached to the package 

semiconductor die encapsulated 16 (FIG. 2A) onto the package module 
a planar top surface. The Office Action also alleges that, as illustrated in a 
FIG. 2 A ofTanioka, Tanioka discloses a p ackaged semiconductor die (17) 
and attached to the package module of equal height However, the drawing 
Office Action inaccurately indicates the proper alignment of the top surface of 
(17) and the unpackaged semiconductor (2). 
sirfaces is provided at the end of this response 

of this response, the top sides of the unpackaged semiconductor (2) and of the 
ductor (17) are not of equal distance fiom the package module. 
It Claim 56 



i)0t2 



A corrected drawing of FIG. 2A 
AsiUustratedinFIG.ZA, 



claim 56 recites, among other features, "the . . . unpackaged semiconductor 



packaged semicoi iductor die having i 



c into the package module in a structure having i 

a top surface and attached to the package module; wherein 
of the encapsulated structure and the top surface of the packaged 
are of equal distance from the substrate." 
Offic^ Action, relying solely on FIGS. 2A-2C ofTanioka, asserts that FIGS. 2A-2C 
the elements of Claim 56, As stated above, according to FIG. 2A in 
outUne package 17 on both the left and to the right is shown to rise to a height 
height of a neighboring package module 2, 



tliel 



2C are unlike Applicants' claimed subject matter reciting, inter alia, an 
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For at least the reasons stated 
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i[re 



con xted i 



^'encapsulated 
encapsulated 
distance from the 

According |ti 
acknowledges the 
corrected figure 
FIG. 2A is deficieijit, 
distances in issue 
show how the 
reasons whatsoevdr 
llie left side of FIC 
through the edge 
the lines 
the encapsulated 
Response, the 
semiconductor (2) 
modify Tanioka b; 
reading on the claims, 

Forexamp 
the Office Action, 
the semiconductoil (1 7) 
Office Action fail! 
December 1, 2003 



; consistenly along 



:OflEce 
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rtructure having a planar top surface . . . wherein the planar top sur&ce of the 

and the top surface of the packaged semiconductor die are of eqtjal 
fubstrate." (Claim 56.) 

;o the Final OfBce Action dated March 1 , 2004, the Office Action 
irawing appended to the Office Action dated December 1, 2003 showing a 
2A drawing. However, without explaining how the corrected drawing of 
the Office Action in a conclusory manner s imply continues to assert that the 
"of equal distance from the substrate." He Office Action not only fails to 
drawing provided in the previous respo ise is deficient but provides no 
for drawing a line labeled A to pass below t tie edge of semiconductor (17) on 
2 A, to pass through the unpackaged semicoaductor (2) and again to pass 
c|f semiconductor (17) rather than along the ou tside edge. Rather than showing 
the outside edge of each of the packaged semiconductor dies (17) and 
sjructure (2), a$ shown in the drawing attached to the previous Office Action 
Action shows a line going through rather t lian outside of the unpackaged 
and through the semiconductor (17). As such, the Office Action attempts to 
running a line through semiconductors (2) and (17), in an unsuccessful 



e, if the line A represented the edge of a heati sink, the heat sink, as drawn in 
would have to cut into and go through the unpackaged semiconductor (2) and 

on the right side of the figure, an impossibility as shown. Since the 
to address the arguments previously presented in the Response dated 
the Office Action simply ignores the arguments previously presented since 



12 
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no reason and no a rgument is presented to counter the Applicants' previous arguments. In 



contrast, the Appli 



arguments and several additional 



i ^ants did provide and further provide several 
reasons for showii g that the line A» as drawn in the Office Actic»n, is incorrect as it goes through 
the unpackaged sei niconductor (2) and the semiconductor (17), i -ather than along the oxitside 
edge of the unpack aged semiconductor (2) and the semiconduct }r (IT), Further, the Office 
Action fails to add :ess the gaps shown as airows pointing to war Is each other in the figure 
attached to the pre dous Office Action, showing a gap formed between the line along the oxrtside 
edge of unpackage 1 semiconductor (2) and the top surface of s© niconductor (17) on both the left 
and right side. As such, the Office Action nnscbaracterizes Tanioka and ignores a principal 
element of the clai ns. Additionally, the Office Action merely attempts to improperiy amend 
Tanioka in an effo] t to read on the claims. Therefore, the Office Action fails to show how 
Tanioka teaches es ch and eveiy element as arranged in Claim 1 . 

Therefore, vith regard to the assertion in the Office Acti m that the planar top snrfiice of 
the encapsulated si ructure and the top surface of the packaged semiconductor die are of equal 
distance fix»m the s abstratej a careful examination of the line A orawn in the Office Action with 
respect to FIG. 2 A does not appear to be properly aligned with I oth the top surfaces of the 
packaged semiconi hictor dies (17) and the encapsulated structur i (2). Rather, Applicants submit 
the attached dxawij ig at the end of this response shows more acc urately drawn lines from the top 
surface of encapsu ated structure (2) and the top surfeices of the packaged semiconductor dies 
(17), as shown on ' he left side of FIG. 2A and the right side of FIG. 2A, The lines provided in 
the revised drawin i clearly show that the planar top surface of the encapsulated structure (2) and 
the top surface oft le packaged semiconductor die (17) are not c f equal distance from ibe 
substrate. For cxa: nple, the line A in the drawing of FIG. 2A in the Office Action is not properly 
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top 



aligned with the 
cannot find where 
2A. Clearly, 
and the top surface I 



surface of the encapsulated structure (2). For example, the Applicants 
Tanioka describes attaching a heat sink to the printed circuit board 19 in FIG. 
Tani^>ka never contemplated the planar top surface of the encapsulated structure (2) 
of the packaged semiconductor die (17) beir g of equal distance from the 



substrate. 

The Officel Action dated March 1, 2004 on page 10 makps reference to the Applicant's 

specification as aii|iended on February 28, 2002 on page 2, lines 5 through 1 5. 

FlCt. 6 illustrates a heat sink ISO added on top ofunpackaged 
semiconductor die 1 10 and packaged die 120 and 130 to aid in 
ren lOving heat from the circuits. As illustrated, the distance "D"' 
fro; n the top of multi-die modules substrate 140 to the top of 
pac kaged die 120 and 130 is substantially equal » the distance on 



the 



dis 

The Appli sants 
Applicant's speci^cation; 
from the entire 
top of unpackage( 
from the circuits. 
"D" according to 
package die 120 
module substrate 
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account] 
packaged; 
die 
In 



top of the 



top of multi-die modules substrate 140 to thd 1 
enc apsulation material over unpackaged semiconductor die 110, 
wh ;ch is referred to herein as the top of unpackaged semiconductor 
die 110. In at least one embodiment, distance "ID" is about 1 .3 
millimeters. Making these distances the same facilitates effective 
of heat sink 150, although heat sink 150 could be fabricated to 
for any difference between the heights o f various 
and/or package that the upper hand and/or unpackaged 
attached or monitored through multi-die nio< ule substrate 1 40. 
rarious embodiments, heat sink 150 may be a thin strip of heat 
conductive material, enlarged heat sink with fins for added heat 
ipation, or any other suitable type of heat sent. 



would like to note that the OflEce Actio] i appears to quote from the 
however, the quotation in the Ofi&ce Action omits material portions 
paragraph, nanaely the very first sentence refenring to a heat sink 150 added on 
semiconductor die 1 10 and packaged die 12' ) and 130 to aid in removing heat 
As such, the discussion in the following sentsnce with regard to the distance of 
)ne embodiment from the top of multidie mo lule substrate 140 to the top of 

1 30 being substantially equal to the distance from the top of multidie 
140 to the top of the encapsulation material over unpackaged semiconductor 
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between the planar 
side of FIG. 2Aof' 
planar heat sink (2) 
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die 1 10 makes refe rence to the distance "D" immediately upon t aaking reference to the heat sink 
150 added on top c f unpackaged semiconductor die 110 and packaged die 120 and 130. As a 
result, the Office Action ignores the context of the discussion with regard to. the distance "D", 
according to one ei abodiment, namely to facilitate a heat sink. I urther, the Office Action 
ignores yet another material portion of the quoted sentence, which states "making these distances 
the same facilitates effective use of heat sink 150," which relates the distances to fecilitate the 
heat sink 150. The omission of this portion of the sentence, which links the 
) above in order to fecilitate effective use oft le heat sink 1 50, ignores a 
principal portion ol the specification as cited and, as a result, improperly mischaracterizes the 
Applicants' specifi< ;ation. As will be discussed in more detail further below, the application of 
unpackaged semiconductor (2) in FIO. 2A of Tanioka would result in a gap 
leat smk and the top surface of semiconductcr (17) both on the left and right 
anioka, resulting in reduced conduction of hi sat. The application of the 
unpackaged semiconductor (2) further illustr ates that the line A, as drawn in 
the Office Actions l)oth mailed on October 24, 2003 and December 1, 2003, illustrates how the 
line drawn in the Q See Action mischaracterizes Tanioka, Furthi :r, the attempt to modify 
Tanioka illustrates 1 low Tanioka precludes the application of a heat sink to unpackaged 

»mce line A is not drawn on the outside surface of unpackaged 
semiconductor (2) I ut actually goes through the protective resin (16) (shown as dotted material). 

As such, the line A drawn through the encapsulation material (16) leaves one to wonder if 
the Office Action re quires some type of shaving removal, or disp iacement of the encapsulation 
material in order to accommodate line A pasising through the outer top surface of semiconductors 
(17) and unpackage i semiconductor (2) so that the line is on the same plane. At any rate, the 



semiconductor (2), 
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L clea 'ly 



I he at 



ithati 



Office Action 
accommodate a 
both the right and 

AdditionaUy, 
then the resultant i 
of left and right 
the semiconductor 1(1 7); 
semiconductor (17 ► 
the specification 
facilitates effective 
distances, as discussed 
"the term *of equal 
"making these distj^ces 
least for this reaso^ 
made in the Office 
distance for at leasl 

According 
present in Applicai(ts 
differences. HoweVer, 
structural differences 
advantages, as 
effective use of the 
facilitate an effecti^ 'e 



he unpackaged semicondiictor 2, 



would require some type of modification to Tanioka in order to 
sink to both the mpackaged semiconductor (2) and the semiconductor 17 on 
■ eft side, 

\ if one were merely to attach a heat sink to ' 

ap between the planar inside surface of the heat sink and the outer top surface 
SB) niconductors (17) would prevent effective dissipation of the heat generated in 
I, since no direct contact would occur between the outer top surface of the 
and tile inside surface of a planar heat sink, 
the OfiBce Action merely ignores ("making 1 



; refe: red 
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use of heat sink 150") provides the ^propriate context between the 



Office Action on page 10 that 



10 



in the specificatioa The assertion in the < 
distance* is defined as not exactly equal distsnce" ignores the language 

the same facilitates effective use of heal sink 150" and, therefore, at 
mischaracterizes the specification. The Ap])licants traverse the assertion 
Action that the term "of equal distance" is defined as not exactly equal 
the reason stated above and also for at least the reason stated below, 
the Office Action on page 1 1, the Applicants merely argue the advantages 
' claimed subject matter rather than pointing out specific special 
; the advantages, as previously described, are directly related to these 
between the claim and recited portions of Tanioka. Further, the 
to by the OfiBce Action, are directly related to the distances that facilitate 
heat sink according to one embodiment. The relation of the distances to 
use of the heat sink is precisely the language ignored in the block quote at 



16 



Therefore, the very language in 
these distances the same 
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the bottom of page 
specification from 



Action mischaractwzes 
the relation of the 
die 120 and 130 to 
ignore that portion 
distances from the 
130 do not &cilitat ; 

As previous ly 
the advantages 
top surface 
portion of aneij 
simple universal 
structure and on the 
the claim's configuj atii 
both itemSj where 
package module anc I 
sink, hi contrast, 
claimed subject matjter 
silicon layer to enatlle 
is placed on top of lioth 
heights, such a heat 
position, the heat 
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1 0 in the Ot35ce Action. Further, the omission of a material portion of the 
a block quote on the bottom of page 1 0 further illustrates that the Office 

the specification, as well as the claims. Further, rather than addressing 
distances from the top of multidie module sub strate 140 to the top of package 
facilitate effective use of heat sink 150, the Office Action siinply chooses to 
of the specification and, as a consequence, Ms to affirmatively show the 
op of the multidie module substrate 140 to the top of package die 120 and 
effective use of the heat sink 150. 

stated, Applicants submit that the encapsulation design of Tanioka lacks 
m Applicants' claimed subject niatter. For example, Applicants' planar 
►n structure is positioned in a coplanar fashion relative to the top 
module, such that a heat sink havmg a planar bottom (e.g., a 
can be placed on top of both the top surface of the enc^sulation 
top portion of a neighboring package module. As a result, the heat sink in 
on is in contact with both items and rests upon a relatively large portion of 
large contact between both the encapsulation structure and the neighboring 
the heat smk allows for significant heat transfer from both items to the heat 
encapsulation design disclosed in Tanioka is less desirable than Applicants* 
because, rather than dissipate heat with a leat sink, Tanioka applies a 
cooling of the bare chip. Further, when a heat sink having a planar surface 
the packaged and encapsulated semiconductor dies having different 
sink then assumes an angled position across the two items. In such a 
only contacts the edge of the packaged heat sink and only a point of the 



; pres snt 



of anercapsulatio] 



ghbi »ring package i 



design) 
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dome, i.e., as shoM^ 
resulting 

positioned on an u 
noted that, regaixlli 
structure, any heat 
shares a small contact 
of heat there betwe en, 

Additional: y, 
interposed betweei the 
(15, lmes9-10;1f 
layer 9, Tanioka teaches 
away from a plana 
with the neighborijjig 
effective form of htat 
teaches away froni the 
to teach each and 
advantages present 

Another 
Applicants' metal 
properties 
presence of a gap 
contrast, the silicoi. 
taught by Tardoka, 



in FIGS. 1, 3 in Tanioka of the encapsulated 
is relatively small and the physical 
idesirable angle, resulting in a number of disadvantages 
i^ss of the height of the top surface of the donned- 
sink with a planar surface in contact with devices 
position therewith and, as such, will resdt 



1 of metal ic 
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material. As such, the 
connection to the heat sink is 
. It should be also 
i-shaped encapsulated 

of different heights only 
in a relatively poor transference 



; rather than teaching a heat sink, Tanioka teaches a silicon layer 9 



enable cooling of the bare chip. 



MCM board I and the carrier board 3 to < 
J lines 41-43 .) Since Tanioka teaches cooling of the bare chip with the silicon 
away from contacting a coplanar heat sink surface and therefore teaches 
top surface of an encapsulation structure positioned in a coplanar feshion 
package module. Since Tanioka teaches a totally different and less 
dissipation, the solution taught by Tanioka is unsatisfactory and therefore 
claims. Applicants submit that the encapsulation design of Tanioka fails 
ejvery element arranged in the claims and furtner lacks these and other 
in Applicants' claimed subject matter. 

e of such an advantage includes in one exemplary embodiment that 
( ;ap encapsulation technique provides the advantages associated with the 
ic structures generally and, more specifically, for some embodiments, the 
t etween the enclosed die and surrounding mctlai cap structure itself. In 
layer 9 interposed between the carrier board! 3 and the MCM board 1, as 
is less desirable than Applicants' claimed subject matter since the silicon 



ex imple 
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layer does not diss 
surface and does 
claimed subject 

Applicants 
planar top surface 
semicoDductoT die 
language in Taniol^ 
Tanioka teaches 
sink and, furfHer, 
that is less than the 
does not disclose 
invention. Therefobs 
the Claims. As 

Applicants 
including, inter alia , 
module lq a structure 
top sui&ce and 
encapsulated structiire 
distance &em the 
claim 56 as a whole . 
encapsulated structi)re 
located at a positioi 
independent claim 
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pate heal as does a heat sink and, therefore, does uot require the planar 
provide the properties, such as heat transfer, provided by Applicants* 
mitter, nor is such material a metal cap, as acknowledged in the OflSce Action, 
submit that nowhere does Tanioka teach the claim limitation 'Svherein the 
I if the encapsulated structure and the top surfece of the packaged 
are of equal distance from the substrate.** Because Applicants can identify no 
as cited that makes reference to the height of the packages, and because 
mjjuntiQg a carrier board 3 directly to the package modules rather than a heat 
b jcause FIG, 2 as cited shows the small outline package 17 rises to a height 
height of a neighboring package module 2, Applicants submit that Tanioka 
A pplicants' claimed subject matter, but fiirther teaches away from Apphcants* 
^, Applicants request a respective showing of all the elements as arranged in 
it is respectfully submitted that claim 56 isiallowable as written. 
! ubmit that Tanioka does not disclose, teach or sxiggest claim 56 's lauguage 
"an . . . unpackaged semiconductor die encapsulated onto the package 
having a planar top surfece; and a packaged semiconductor die having a 

to the package module; wherein the planar top surface of the 
and the top surface of the packaged semiconductor die are of equal 
" Nor does Tanioka disclose, teach or suggest the subject matter of 
Applicants submit that, at least for the reason that Tanioka discloses an 
covered by a carrier board 3 where such slinicture is shown as being 
having a height different than of a neighboring package module, 
6 is neither anticipated, nor is it obvious in view of Tanioka. 



atta:hed1 



SI bstrate.' 
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IndgpendeJut Claim 57 



Independe]|it claim 57 recites, among other features, "a * . . gr^hic5*proces$ing die 

package module in a structure having a planar top suiface; and a packaged 



itte 



I from 



tie 1 



pacl ::aged ] 



encapsulated on 
memory die havin 
surface of the 
equal distance 

Applicants 
Tanioka to teach 
packaged memoryj dii 
Tanioka does not 
graphics-processiilg 
surface; and a 
wherein the planaa 
memory die are 
suggest the subjec 
that Tanioka di 
structure is shown|as 
package module, 
Tanioka, 

Tlje 

be interchangeable 
Of&ce Action 
packaged module 



I a top surface and attached to tiie package module; wherein the planar top 



encapsulated structure and the top surface of the packaged memory die are of 

I 
I 

the substrate." 

respectfully reassert the arguments made abqve regarding the failure of 
planar top surface of the encapsulated structure and the top sur&ce of the 

e are of equal distance from the substrate. Further^ Applicants submit that 

i 

( lisclose> teach or suggest, claim 57^ s languagL including, inter alia, ^^a . . . 



Lstatits 
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die encapsulated on the package module in a structure having a planar top 
memory die having a top surface and attached to the package module; 
top surfece of the encapsulated structure and! the top surfece of the packaged 
ofj equal distance jfrom the substrate," nor does Tanioka disclose, teach or 

matter of claim 57 as a whole. Applicants submit that, at least for the reasons 
disclj>ses an encapsulated structure covered by a earner board 3^ \^ere such 

being located at a position havii^ a height! different than of a neighboring 
i idependent claim 57 is neither anticipated, nor is it obvious in view of 



Officq Action dated March 1, 2004^ asserts that the bemiconductor module 
with standard package sizes^ employs intended 
that the argument previously presented "is 
s capable of performing the intended use languagi 



"sized to 
use language. Further, the 
lot persuasive since Tanioka' s 
;e» [as such] Tanioka meets 
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lis :ed i 



'a package 



! improper. 



the claim." 
is not consistent 
phrase ^so dimensi 
does not require tl 
automobiles be li 
since the language 
language 

M.P.E.P.§2173(1|) 
rejection is i 
packaged module 
the claim,** is 
packaged module 
claimed language. 
Federal 

use language rather 
language is i 
interchangeable 
knowing that the 
alone that they 
permits the 
referenced size is 
provides no reasot 



HoweVer, the assertion of the intended use standard! established in the Office Action 
xNfith the standard established by the Federal Circuit' "The court stated that the 
oned' is as accurate as the subject matter pen nits, noting that the patent law 
at all possible lengths corresponding to the spaces in hundreds of different 
in the patent, let alone that they be listed in the claims " Accordingly, 



unsipportedj 



;langmge 



claim 57, namely the claim 



"so dimensioned*' in the case is analogous to ( 
module sized to be interchangeable with standard package sizes" (see 
1.05), the language in claim 57 is sufficiently accurate and, therefore, the 
Further, the standard asserted in the Office Action that 'Tanioka's 
s capable of peifbrming the intended use language, (as such] Tanioka meets 

and conclusory. Additionally, the Office Action stated that Tanioka's 
s capable of performing the intended use language rather than the Applicants' 
Further, the Office Action improperly asserts the standard established by the 
Tanioka's packaged module is capable of performing the intended 
than showing or providing any reason for the assertion that claim 57 
use language. As previously stated, the claim language "sized to be 
standard package sizes** is as accurate as the subject matter permits, 
patent law does not require that all possible laoguage be listed in the patent, let 
in the claims. For example, the subjeci matter, multidie modules, 
"sized to be interchangeable" with standard package sizes since the 
efexcnced with respect to known standard package sizes. The Office Action 
why standard package sizes would not be understood in this subject matter. 



Circuit by stating that 



; intend ^ 



with 



be listed i 



V. S(rfety Travel Chairs, Inc., 806 F,2d 1565, 1 U.S J'.Q.2d 1081 (Fed Cir. 1986), see also 



^ Orthobnetics, Inc 
M.P.E.P. §2l73.05(b>. 
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Fluther, the Office 
assertion that the 
employs intended 
Independeiit 



Action fails to provide any type of basis or aiiy other argument for the 
clami language "sized to be interchangeable with standard package sizes" 
ise language. 
Claim 58 



L sufficiei t basis 



Independeift 
encapsulated in a 
a top surface and 
the encapsulated 
distance from the 

The OjfiSce 
arguments or any 
provide a 

show how Taniob l 
Applicants 
Applicants 
includiBg, inter alija, 
planar top sur&ce 
first surfece of the 
top surface of the 
Tanioka disclose, 
that» at least for th 
a carrier board 3 
dijfferent fi-om thai 
Therefore, indepei idi 



I submit that 



claim 58 recites, among other features, an unpackaged semiconductor die 
2 tructure having a planar top surface; and a packaged semiconductor die having 
1 lountcd on the first surface of the substrate; wherein the planar top surfece of 
ructuie and the top surface of the packaged semiconductor die are of equal 
( ubstrate. 

ActLon repeats essentially the above rejection without any additional 
i dditional reasons or basis for the rejection. Since the Office Action fails to 
for the rejection, as previously stated above, the Office Action feils to 
anticipates claim 58 or any other claim for t lat matter 
respectfully reassert the arguments made above regarding Tanioka. Further, 
Tanioka does not disclose, teach or sugge,st claim 58's language 
"an unpackaged semiconductor die . . . encapsulated in a structure having a 
and a packaged semiconductor die having a i op surface and mounted on the 
substrate; wherein the planar top surface of t le encapsulated structure and the 
ackaged semiconductor die are of equal distance firom the substrate," nor does 
:each or suggest the subject matter of claim 58 as a whole. Applicants submit 
5 reasons that Tanioka as cited discloses an encapsulated structure covered by 
here such structure is shown as being located at a position having a height 
of a neighboring package module, Tanioka t ^hes away fiom the claims, 
cnt claim 58 is neither anticipated nor obvious in view of Tanioka. 
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Applicants 



ttei 



In addition, Appli< antis 
dependent claims 
allowable. As 
suggest wherein 
packaged 
Applicants* 
immediately abovjs, 
non-obvious 
Additionally, 
Tanioka "i 
with respect to 
reference be cited 
an asseition 
stated with respec 



encompi isses 



ea^h 



Dependeni 



In addition, Appli 
claims therefrom. 
Applicants fiirthei 
allowable in 
that aie not 



Claims 3 and 4 



respectfully reassert the arguments made abofve regarding the above claims. 

5 also submit that, because claims 3 and 4 depend from claim 56 and, as 
herefrom, claims 3 and 4 are allowable for at least the reasons claim 56 is 
ackjiowledged in the Office Action^ nowhere does Tanioka disclose, teach or 
unpackaged semiconductor die is a graphics processor, or where the 
semiconlluctor is a memory. As such, Tanioka does r ot disclose, teach or suggest 
claimed subject matter. Applicants further submit, as argued in part at least 

thai claims 3 and 4 are also allowable in ligjit of the presence of novel and 
clemfcnts contained in claims 3 and 4 that are not otherwise present in claim 56. 
purs|jant to M.P.E J. §2144.03, Applicants respectfully challenge the assertion that 
all well known semiconductor dies inchiding a 'memory die*" as asserted 
and every element as arranged in claims 3 and 4 and request that supporting 
for each element of these claims if the reject! m is maintained. Further, such 
contridicts the assertion that claim 57 uses intende 1 use language for the reasons 
to claim 57 and since the claim recites standard package sizes. 
Claims 5 and 6 



Applicant^ respectflilly reassert the arguments made above regarding the above claims. 

3ant5 also submit that claims 5 and 6 depend from claim 56, and as dependent 
claims 5 and 6 are allowable for at least the reasons claim 56 is allowable, 
submit, argued in part at least immediately above, that claims 5 and 6 are also 
lightlof the presence of novel and non-obvious elements contained in claims 5 and 6 
othenHse present in claim 56. 
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Dependent 



reai ons 



ApplicaDts 
respectively. In 
claims 56 and 57 
for at least the 
at least immediaie 
novel and non-obvious 
claims 56 and 57 
the burden 
the Examiner, notion 
of anticipation or 

Dependmj 



respectfiilly reassert the arguments made above regarding claims 56 and 57, 
a4drtion. Applicants also submit that, because claims 8 and 20 depend from 
pectively and, as dependent claims therefrom, claims 8 and 20 are allowable 



Applicants 
explicitly or impli 
footprint greater 



claimed subject 
Dependen 



addition, 
dependent claims 
Applicants furthei 



^SeeMJP.E.P. §214 
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claims 56 and 57 are allowable. Applicajnts further submit, argued in part 
y above, that claims 8 and 20 are also allowable in light of the presence of 
elements contained in claims 8 and 20 tlat are not otherwise present in 

Although tiic Examiner asserts that die burden of proof is on the Applicants, 

j 

of proc f for establishing a prima facie case of anticipation and obviousness rests on 
the Applicants.^ Since the Examiner has not established a prima facie case 
I obviousness, the rej ections are improper. | 
Claim? i 



cannot find where Tanioka as cited does notldisclose, teach or suggest, either 

the< 



jitty, Applicants* claim, inter alia, wherein the encapsulated structure has a 
tlan the footprint oftheunpackaged semiconductor die. (Claim 9,) As such, 
Applicants respecjfully submit diat Tanioka does not disclose, teach or suggest Applicants' 
mlatter of claim 9, 
Claims 17 and 18 



AppUcantJ respectfully reassert the arguments made above regarding claim 57. In 
ApplicaAts also submit that, because claims 17 and 18 depend from claim 57, therefore, 
17 and 1 8 are allowable for at least the reasoius claim 57 is allowable, 
submit, argued in part at least immediately above, that claims 1 7 and 1 8 are 



and case citations therein. 



24 
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also alloAvable in 1 
and 18 that are nol 
Dependent 



Applicants 



addition, Applicar ts also submit that, because claims 44, 45, 46l 47, 53, and 54 depend &om 



claim 58, therefor dependent claims 44, 45, 46, 47, 53, and 54 



reasons claim 58 i i allowable. Applicants further submit, argued in part at least immediately 



above, that claims 
and non-obvious e 
preseatinclaim5<!. 
Claim reiectioa 35 U.S.C. 103 



lements contained m claims 44, 45, 46, 47, 5^, and 54 that are not otherwise 



must be taught or 



ght of the presence of novel and non-obvious elements contained in claims 1 7 
otherwise present in claim 57. 
Claims 44. 45, 46, 47, 53 and 54 



respectfully reassert the arguments made above regarding claim 58. In 



44, 45, 46, 47, 53, and 54 are also allowable 



are allowable for at least the 



in light of the presence of novel 



6. and 45 



Claims 2, |6, and 45 are rejected under 35 U.S.C. §103(ia) under Tanioka in view of 
Fallon, et al. 

It is well-e stablished that to establish prima facie obvioisness, all the claim limitations 

j 

suggested by the prior art. In addition, there must be some teaching, 
motivation or sug] ;estion, in either the prior art or the references themselves, to make the 
combination assei ted by the Examiner. In reviewing the Office Action, the Examiner asserts ''it 
would have been ( obvious to one of ordinary skill in the art at the time when the invention was 

made to modify T anioka by using a ball grid airay package for the packaged semiconductor as 

i 

taught by Fallon, ( X al." and 'The ordinary artisan would have been motivated to modify Tanioka 
in the maimer des ;ribed above for at least the purpose of increltsing a bond strength between the 
packaged semicoi ductor and the substrate." (Emphasis addedi) Contrary to the assertion of the 
Office Action tha the ball grid array package would inciease tie bond strength between the 

j 

^ I 
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isemicoDiuctor 



I coupling sirfi 



packaged 
aluminum, 
(870)011 

64.) "Connectors 
invention." Id A 
between the 
the teachings 

Further, 
aixay package 
semiconductor ant 
what the ball grid 
bond strength relai 
therefore, the Offi 

Measuring 
difficult but critical 
thinking of one 
accepted wisdom 
the case of less 
invention can be 
syndrome 



'^W,L Gore & Assoc., 
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use of bond wire (868), such as 



and the substrate, Fallon describes the i 
between each wire bond pad of the chip an 1 a corresponding wire bond pad 
•ace (872) of the attachment substrate (87^) " (Fallon, et al. p?, lines 59- 
[878) are located on the bottom surfece of the canlers or modules of the 
xordingly, the assertion that the ball grid amy increases the bond strength 

: packalged semiconductor and the substrate is contrary to, or at least unsupported by, 

i 

of F4llon, which instead teaches the use of bond vjire (868). 
, tht Office Action provides no support for the assertion that the use of a ball grid 

coujd be used for "increasing a bond strength between the packaged 

I 

the substrate." Additionally, the Office Action foils to describe relative to 

array increases the bond strength with, i.e., does the ball grid array increase 

i 
I 

ive to bond wires? If so, no support for such' an assertion is provided and, 

Action fails to establish a prima facie case of obviousness, 

i 

a claimed invention against the standard established in § 103 requires the 

i 

Step of casting the mind back to die time of invention, to consider the 
of|ordinary skill in the art, guided only by the prior art references in the then- 

in the field.^ Close adherence to this methodology is especially important in 

I 

tec hnologically complex inventions, wtere the t^eiy ease vwth which the 

j 

u oderstood may prompt one *to fell victim to ^e insidioxis effect of a hindsight 
whereiq that which only the inventor taught is used against its teacher. 



1 ;e i 



Inc. V. Garlock Inc., 721 F.2d 1540, 1553, 220 U.S.P.Q. 303, 313 (Fed. Cir. 1983). 
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Evide] Lce 



nature < 



Case 
a hindsight-based 
of the teaching or 
without evidence 
disclosure as a 
hindsight.^ 
prior art reference: 
cases, jfrom the 
ftomthe 
reasons one 
combine them.") 

The 

Broad conclusoty 
not "evidence."^ 
to one of ordinary 
the ball grid array 
the Examiner's 



^ In re Dembiczak, 50 
^Id.; see, e.g., 



Intercoi meet 



' Demhiczak^ 50 U.S- 
1459 CFed. Cir. 1998) 



* Dmbiczaki 50 U.S^ 
l352,48U.SJ.Q.2d 



^ DembiczaK 50 U.S J 
1576, 1578. 27 U.S.P 
(C.C.F.A. 1977). 
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law itakes it clear that the best defense against the! subtle but powerful attraction of 
obviousness analysis is rigorous application of the requirement for a showing 
notivation to combine prior art references/ Combining prior art references 

i 

( >f such a suggestion, teaching or motivation simply takes the inventor's 

blu sprint for piecing together the prior art to defeat patentability - the essence of 

I 

of a suggestion, teaching or motivation to'combine may flow firora the 

! 

themselves, the knowledge of one of ordinaiiy skill in the art, or, in some 

of the problem to be solved, although **the suggestion more often comes 

I 

teachings! of the pertinent references,"^ ("The Board niust identify specifically ... the 
of ordinary skill in the art would have been motivated to select the references and 
m.") 

showii ig of such suggestion, teaching, or motivation must be clear and particular.* 

I 



/lS 



; tatements regarding the teaching of multiple references, standing alGne, are 

I 

previously stated, the OfiBce Action asserts] that it would have been obvious 
skill in the art at the time the invention was rriadc to modify Tanioka by using 
)ackage for Ihe packaged semiconductor, as taught by Fallon. With regard to 
of the motivation of one skilled in the art to modify the system of 



ass ertion 



J.S.P.Q.2d 1 64, 167 (Fed Cir. 1 999). ' 

I 
I 

Planning Corp, v. Fih, 174 F.2d 1 132, 1 138, 227 U.S.P.Q. 543. 547 (Fed. Cir. 1985). 
,Q.2d 164, 167 (Fed Cir. 1999); /w re Rqffeu 149 P.3d 1350. 1359, 47 U,S,P.Q, 2d 1453, 



,Q.2d J64, 167 (Fed. Cir. 1999); see, e.g., CK Bard, Inc. v. M3 Sys., Inc., 157 R3d 1340, 
1232 (Fed. Cir, 1998). 



1225, 



.Q2d 164, 167 (Fed. Cir. 1999); sec, e.g., Etmuny vi Arkansas Power & Light Co,, 995 F.2d 
3.2d 1129, 1131 (Fed Cir. 1993); In re Sichert. 566F:2dlI54, 1)64, 196 U.S.P.Q. 207,217 
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of bond 



but lather 



pr )vides 
strength 
challenge 



Tamoka, a carefulje: 
teaches the use 
Accordingly, take: i 
array package, 
the corresponding 
(874), (FaUonl3 
March 1, 2004, 
increases bond 
the Applicants 
further note that 
the support for the 
packaged 
previous response, 
fails to address 
continue to reques 
Action on page 14 
invention, the 
Action completely 
referring to portior 
chip, bond wires 

Further the 
is more than the 
relative to bond wi 



tthe 



I semicon luctox 



I each 



;to al 
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ixamination of Taniolca and Fallon, as cited,ireveals that Fallon instead 

i 

wires rather than the ball grid array asserted in the Office Action. 

in the proper contejct, Fallon teaches the avoidance of the use of a ball grid 

! 

the use of a bond wire (868) between each wire bond pad of the chip in 
wire bond pad (870) of a coupling surface (872) of an attachment substrate 
, lines 59-63.) Additionally, as previously stjated, the OfiSce Action dated 
no support whatsoever for the assertion that the ball grid array package 
between the packaged semiconductor and the substrate. Accordingly, 
such an assertion, pursuant to M.P.E.P. §2144.03. The Applicants 
OflBce Action dated March 1, 2004 on pages 13, 14 and 15 fails to provide 
assertion that the ball grid array package increases bond strength between the 

and the substrate in response to the challenge to such assertion in the 
As such, for at least these reasons, the Office Action dated March 1 , 2004 
and every one of the Applicants' arguments and, as such, the Applicants 
a showing of each and every element as arranged in the claims. The OfiBce 
asserts that since Fallon also teaches in FIG. 'the bumped module of the 

ion [is] not contrary to the teachings of Falllon." However, the OfiBce 
fails to address the arguments made in the previous response, including those 
of Fallon at ^7, lines 63 through 64, which ptate ''preferably, the wire bond 

coupling pads are encapsulated with an organic material 876." 
OfGce Action asserts that "since the total attached area of [the] ball grid array 
attached area of wire bond, the ball grid antiy [increases] bond strength 



mot vation 



ajid 



wi res." However, no support, reason or any ai*^ment is provided to support 
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I adhesive 



I stmctUFe 



L teact es 



such an assertion 
example, the 
such an assertion, 

Additiona]|ly, 
Tanioka teaches 
sink and, therefore 
encapsulated 
distance &om the 
2003, FaUon 
therefore, also 
the top surface 
Since both Taniokh 
references to prodi 
combine 
rejBsreuc^S is 
unpatentability duk 

With regarji 
package set fordi 
mounted on the 
motivated to modi 
power and speed 



I ince the bond strength may be related to more than just the area, such as» for 



qualities between two objects. Accordinjgly, the Applicants challenge 
pursuant to M.P.E.P, §2144.03. 
; Tanioka teaches away from the claims because, among other things, 
n^ounting a carrier board 3 directly to the package modules rather than a heat 
, Tanioka teaches away from **wherein the planar top surfece of the 
and the top surface of the packaged semilconductor die are of equal 



fubstrate." As stated in the response to the Opce Action dated January 1, 



teai hes 



jofihe 



I such refe lences 



impe missibli 



ifiist 



3di5^ 



*° A prior art referende 
from the claimed inve ition, 
Cir. 3983).) Se«M.pjEJ>. 
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an encapsulation material as only having an arc or dome shape and, 
against "Svherein the planar top sur&ce Jf the enc^sulated structure and 
packaged semiconductor die are of equal distance from the substrate." 

i 

and Fallon teach away from the claims, there is no motivation to combine the 
[i ice the claimed invention.^ Without the presence of any such motivation to 
to produce Applicants* invention, the later suggestion to combine such 
ible hindsight and, as such, is an invalid! argument for a finding of 
to obviousness. 

to claim 45, the Office Action asserts Tanio'ka discloses the semiconductor 
the claims except for plurality of the unpaclaged semiconductor die 

surface of the substrate. The Office Action also asserts that one would be 

j 

Tanioka in the manner described for at least the pinpose of increasing 

I 

module. However, the Office Action pijovides no support for how the 



ill 



cfthe] 



must be considered in its entirety, i.e., as a whole, ^lading portions that would lead away 
(W,L. Gore A Associates, Inc. v. Garlock, Incl 111 ¥2d 1540. 220 U.S.P.Q. 303 (Fed. 
§2141.02. 
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511] face 



power and speed 
die on the jSrst 
standing alone is 
claims as a guide 
a result, the Offici! 
Claims 3. 



( )f the module would be increased by mounting the unpackaged semiconductor 

of the substrate. As previously stated, a broad conclusoiy statement 
J lot evidence of motivation to combine. The Office Action merely has used the 
nap to provide the motivation for the combination of Tanioka with Fallon. As 
Action foils to establish a prima facie c^t of obviousness. 
kl7, 18, 20. 53. 54 and 57 



cfHa 



Claims 3, 
Tanioka in view 
addition, Applicajjits 
independent claiiils 
immediately abov^; 
obvious elements, 
motivated to mod 
commands and 
show how the 



a^mientl 



computer would i rovide 



a$s<!ited 



Without the prese 
invention, the 
such, is an invalid 

With rega] d 
have been motiva 
decreasing cost, 
decreases memor ' 
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, 17, 18, 20, 53, 54 and 57 are rejected under 35 U.S.C. § 103(a) based on 
annah. Applicants respectfully reassert the arguments mad© above. In 
also submit that these claims are allowable for at least the reason the 
are allowable, AppKcants further submit, as argued in part at least 
, that these claims are allowable in light of the presence of novel and non- 
The OfSce Action asserts that the ordinary artisan would have been 
fy Tanioka in the manner described above for at least the purpose of receiving 
ICS data from the main CPU of the computer. The Office Action fails to 
that the receiving commands and graphics from a main CPU of the 
any type of motivation for modifying Tanioka in view of Hannah, 
ice of any such motivation to combine such references to produce Applicant's 

suggestion to combine the references is impermissible hindsight and, as 
argument for a finding of unpatentability due to obviousness. 

to claims 4 and 5, the Office Action states that the ordmary artisan would 
ed to modify Tanioka in the manner described above for at least the purpose of 
] lowever, the Office Action does not show how using the semiconductor die 
cost. 
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Claims U 



Claims 11 
etal. Applicants 
addition. Applicants 
respectively, and 
reasons claims 56 
immediately abov 5, 
non-obvious elempnts 
and 57. 

Independe it Claim 59 



and 23 are rejected under 35 U.S.C. §103(a) under Tanioka in view of Takano, 
] espectfully reassert the arguments made above regarding claims 56 and 57. In 

also submit that claims 1 1 and 23 depend from claims 56 and 57, 
i is a dependent claim therefiom, claims 1 1 and 23 are allowable for at least the 
and 57 are allowable. Applicants further submit, argued in part at least 
% that claims 1 1 and 23 are also allowable in light of the presence of novel and 
contained in claims 1 1 and 23 that are not otherwise pwnesent In claims 56 



Claim 59 
Independent clain. 
encapsulated in a 
substrate 
a metal cap" 
individually, 
unpackaged 
die moimted on 
comprised of an 
in combination 
a whole. 

On page 1 
test for obviousnebs 
incorporated into 



, disclose. 



Ltle 



and 23 



: rejected under 35 U.S.C. §103(a) under Tanioka in view of DiStefimo. 
59 recites, among other features, "an unpackaged semiconductor die , , . 
structure; and a packaged semiconductor die mounted on the first surface of the 
wherein the encapsulating structure is further comprised of an encapsulating material of 
Appjlicants submit that neither Tanioka nor DiStefano, either in combination or 

teach or suggest, claim 59's language including, inter alia, "an 
$emi4onductor die . . . encapsulated in a structure; and a packaged semiconductor 
first surface of the substrate wherein the encapsulating structure is further 
e acapsulating material of a metal cap.'' Further, Tanioka and DiStefano, either 
or individually, feil to disclose, teach or suggest the subject matter of claim 59 as 

5 of the Office Action dated March 1, 2004, the Office Action asserts that the 

is not whether the features of the secondary reference may be bodily 
the structure of the piimaiy reference, nor is it that the claimed invention must 
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be expressly 
no such assertioii. 
that if the 
operation of Ihe 
sufficient to 



suggested in any one or all of the references. However, the previous response made 
The previous response as described below merely cites case law indicating 
proposejd modification or combination of the prior art would change the principle of 
pflor art invention being modified, the teachings of the references are not 
claims prima facia obvious. The case law and the M.P.E,P. states: 



! Fedeial 



meke 



aiy I 



Of ice 



12} 

Further, the 
invention being 
motivation to 
explanation for 
stating how there 
page 16 of the 

TheOfBc( 
structure being 
DiStefano, as 
&om flanges 24 ai 
metal cap of the 
semiconductor 
suggestion to mi 



rende r the 



If t le proposed modification or combination of Ihe prior art would 
chE nge the principle of operation of the prior art invention being 
mc dified, then the teachings of the references are not sxifficient to 
redder the clauns prima facie obvious. In re Ratti, 270 F.2d 810, 
U.S.P.Q. 349 (C.C.PA. 1959); see M.P,E.R §2143,01. 



; cite 1, 



ani. 



^' If the proposed mftdification 
purpose, then there i£ 
221 U.S.P.Q. 1123 



Circuit has held that if the proposed modification would render the prior art 
modified unsatisfactory for its intended purpose, there is no suggestion or 
the proposed modification,^^ The Office Action provides no reason or 
deficiencies in the cited case law and provides no reason or argument for 
is any contradiction between the case law as cited and In re Kdliher cited on 

Action dated March 1, 2004. 
Action acknowledges that 'Tanioka does not disclose the encapsulating 
further comprised of an encapsulating material of a metal cap." Additionally, 
requires that the cap 20 include "a pair of flanges 26 projecting outwardly 
the forward edges thereof, remote fix)m rear wall 22." Such flanges on the 
ejicapsulating material would impennissibly interfere with the unpackaged 

therefore, increase the surface area of the module. As a result, the 
Locjify Tanioka with DiStefano would impermissibly change the principle of 



would rezuler the prior ait invention being modified uiisatis£actory for its intended 
no suggestion or niotivatioa to make the proposed modificatioa In r& Gordon, 733 F.2d 200. 
Cir. 1984); M.P£.P. §2143.02. 



aed. 
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of Tanicka. 



operation 
reference would 
therefore, the 
obvious 
DiStei^o are 
obviousness for 

The 
overpayment to 
communication 



teac lings < 



Applicants 



imp ropers 



that 



Applicants respectJEully t 



Examiner is invitqd 
conference will 



Dated: May 3, 20 34 



Vedder, Price, 
222 North LaSaU« 
Chicago, Illinois 
Telephone: (312) 
Facsimile: (312) 



" If the proposed rnddificaticn 
an invention being n|odified, 
obvious, InreRatti, 



VEDDER PRICE KAUFMAN 



3034 



Additionally, the proposed modification or combination of the Tanioka 
render the operation of Tanioka unsatisfactory for its intended purpose and, 
of the reference are not sufficient to render the claims prima facie 
submit that, at least for the reasons above, the combination of Tanioka and 
and, therefore, the Office Action fails to establish a prima facie case of 
iddependent claim 59. 

is hereby authorized to charge any undeipayment or credit any 
Dfcposit Account No. 50-0441 or any payment in connection with this 
may be required, 

submit that the claims are in condition for allowance. The 
to contact the below-listed attorney if the Examiner believes that a telephone 
the prosecution of this applicatiorL 

Respectfdiy s^ibmited, 



ac vancei 




Themi 
Reg. Kb. 47,: 



Kaifinan- 



& Kammholz, P.C. 

Street 
40601 
609-7500 
609-5005 



or combination of the prior art woald change the principle of operation of the prior 
then the teachings of the rcfertnccs are not sufficient to reader the claims prima facie 
570 FJ.d 810. 123 U.S.P.Q. 349 (C.CJjV. 1959); seeM.P.E.?. §2143.01. 
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